In recent years, Chagas disease has emerged as a disease of importance outside of endemic areas, largely as a result of migration. In Europe, clinicians may have to treat infected migrants from endemic areas as well as people with acute infections transmitted congenitally, through organ donation or blood transfusion. We describe here the characteristics of patients diagnosed with chronic Chagas disease at the core clinical sites of the EuroTravNet network during 2008 and 2009. Of the 13,349 people who attended the sites, 124 had chronic Chagas disease. Most (96%) were born in Bolivia and the median number of months in the country of residence before visiting a EuroTravNet core site was 38 months (quartile (Q) 1 -Q 3 : 26-55). The median age of the patients was 35 years (Q 1 -Q 3 : 29-45) and 65% were female. All but one were seen as outpatients and the most frequent reason for consultation was routine screening. Considering that Chagas disease can be transmitted outside endemic regions and that there is effective treatment for some stages of the infection, all migrants from Latin America (excluding the Caribbean) should be questioned about past exposure to the parasite and should undergo serological testing if infection is suspected.
Background
Chagas disease is a zoonosis caused by the parasite Trypanosoma cruzi. It is endemic in the American continent, particularly Latin America, being present from the southern United States to Chile and Argentina [1, 2] . Although the burden of the disease has decreased in the last 20 years in endemic areas due to various control measures, thousands of new cases are diagnosed there each year [1] [2] [3] and 28 million people are estimated to be at risk of contracting the disease [1, 2] . In the American continent, the incidence of chronic T. cruzi infection in 2005 was 8 per 100,000 population for vectorial cases (n=41,200) and 130 per 100,000 births for congenital cases (n=14,385), prevalence was 1.44% (n=8-10 million) and the mortality rate was 0.0023% (there were 12,500 deaths) [1] . After acute infection, people remain infected for life if not treated and 20-30% of chronically infected people will develop organ involvement, predominantly cardiac disease, after 10 to 30 years [2] . In endemic areas of Latin America, Chagas disease is the leading cause of cardiomyopathy and is the main cause of death due to cardiovascular disease in patients aged 30-50 years [4] .
In endemic areas, T. cruzi is transmitted to humans by triatomids (known as kissing bugs). However, Chagas disease has emerged outside these areas as a result of travel and migration. As a consequence, imported Chagas disease has been recognised as an emerging public health problem in North America, Western Pacific countries (mainly Australia and Japan) and Europe [5] . Sporadic cases have been described in Europe in the last 20 years arising from acute infection after travel to an endemic area [6] , blood transfusion [7] , laboratory accident [8] , and, most recently, as a result of reactivation in an HIV-coinfected patient [9] . Indeed, in non-endemic countries, blood transfusion is one of the main modes of acquiring the infection, making implementation of screening programmes in at-risk donors advisable in all European blood banks [10] .
Since 2000, increasing numbers of cases have been reported in many European countries [11] [12] [13] [14] [15] . It has been estimated that during 1999 to 2009 the number of people infected with T. cruzi in Europe has exceeded 80,000, of which more than 4,000 were laboratory confirmed [16] . The most affected countries were Spain, with an estimated 40,000 to 65,000 cases (3,617 laboratory-confirmed cases), United Kingdom 14,000 (28 laboratory confirmed), Italy 5,500 to 7,000 (114 laboratory confirmed), Switzerland 3,000 (180 laboratory confirmed), France 2,166 (111 laboratory confirmed), Belgium 1,982 (19 laboratory confirmed), Sweden 1,118 (1 laboratory confirmed), Germany 935 (2 laboratory confirmed), Portugal 850 (8 laboratory confirmed), and the Netherlands 480 (7 laboratory confirmed) [16] .
Migrants from Latin America accounted for 15% of all migrants in countries of the European Union in 2008; most of them came from Ecuador, Brazil, Colombia and Bolivia [17] . In many European countries, screening for Chagas disease has now become a frequent reason for consultation, especially at units specialising in tropical medicine or imported infections [11] [12] [13] 18, 19] , whereas previously the disease had been practically unknown in these countries. There is a lack of awareness of the disease, which may lead to misdiagnosis. The potential severity of the disease, even if those infected are asymptomatic, should not be underestimated. EuroTravNet has 15 core clinical sites -institutes from nine European countries (France, Germany, Italy, Netherlands, Norway, Spain, Sweden, Switzerland and United Kingdom) -which participate in surveillance of travel-related diseases by collecting epidemiological data of ill travellers or migrants. Data were collected using the surveillance platform and database of the Global Surveillance Network of the International Society of Travel Medicine (GeoSentinel), to which the sites contribute [12, 13] .
People who presented at a EuroTravNet core site from 1 January 2008 to 31 December 2009 after international travel or migration to Europe were tested. For the purposes of this analysis, we included all those in whom we detected IgG antibodies against T. cruzi antigens using at least two different serological methods (usually enzyme-linked immunosorbent assay, indirect immunofluorescence or indirect haemagglutination) and identified them as confirmed chronic Chagas cases. To identify acute cases, a direct method to detect the parasite was used (microhaematocrit, Strout test or Giemsa staining) [20, 21] .
As for other EuroTravNet analyses [22, 23] , data that could not be linked to an individual patient were collected using a standardised, anonymised questionnaire and entered by all EuroTravNet core sites into the GeoSentinel database.
We defined a migrant as a person born in a country different from their country of residence and a VFR (visiting friends and relatives) traveller as a person whose primary purpose of travel was to visit friends or relatives and for whom there was a gradient of epidemiological risk between their home and travel destination, regardless of race, ethnicity or administrative/legal status [24] .
EuroTravNet data
A total of 6,957 and 6,392 people who presented with health complaints or for health screening associated with travel or migration were seen at the participating sites in 2008 and 2009, respectively. These 13,349 patients included 1,631 VFR travellers and 1,145 migrants.
Of the 13,349 patients, 124 were infected with T. cruzi: 121 in Spain and three in Switzerland. There were no additional cases reported in the other EuroTrovNet countries during the study period (Germany, France, Italy, Netherlands, Norway, Sweden and United Kingdom). All the patients came from endemic areas and had developed the chronic form of the illness. Most of them had arrived in their country of destination in Europe between 2001 and 2007 and the median time from arrival to their first visit at a EuroTravNet core site was 38 months. Only one patient presented after travel from their country of residence: a Bolivian in their early 30s who had travelled for three weeks to Bolivia in 2008, attended the EuroTravNet site just after their return, and had no evidence of newly acquired acute disease. We consequently consider this as chronic infection of a migrant: there were therefore no cases of Chagas disease associated with travel from a European country.
Demographic data and characteristics of the 124 patients are presented in the Table. Almost all patients (96%) were born in Bolivia, which was the most probable country of exposure in these cases (determined by physicians on the basis of past epidemiological risk factors). The median age of the patients was 35 years and women accounted for 65% of all cases.
All patients but one were seen as outpatients, mainly at the Madrid site of EuroTravNet. The most frequent reason for consultation was routine screening (these asymptomatic patients attended for a general health examination) and, for some patients (n=9), Chagas disease was diagnosed after consultation for other related or non-related medical problems such as eosinophilia, constipation, anterior uveitis or musculoskeletal complaints.
Implications of the EuroTravNet findings
Some one hundred years after its discovery, it is clear that Chagas disease still affects millions in Latin America and is no longer restricted to endemic areas. The majority of T. cruzi infected people outside Latin America are actively working, asymptomatic migrant adults, 18-49 years, with chronic infection [13, 14, 25] . Most will have been infected during childhood and therefore, based on the natural course of the disease, these migrants would now be at an age when the first manifestations of visceral involvement may be expected to appear. Furthermore, the high number of women among Latin American migrants means that congenital transmission of T. cruzi may be a cause for concern [26] . It has been estimated that the rate of mother-to-child transmission of T. cruzi in this population is about 7% [25] . Physicians in non-endemic countries should therefore be aware during their routine clinical practice of the existence or even the potential transmission of this disease.
A limitation of our analysis is that most data come from one site (Madrid) and that not all European countries are represented in the network. Additionally, only core sites from EuroTravNet contributed to this study. However, the characteristics of the patients in this report are quite similar to those of Chagas patients in Europe [11] [12] [13] [14] , probably because Spain is by far the most affected European country [16] . The patients were migrants who attended as outpatients, mainly for screening while asymptomatic (93%), were predominantly female (65%), with a median age of 35 years and of Bolivian origin (96%). In fact, Bolivia is the country with the highest prevalence of Chagas disease in Latin America [1, 2] . It is noteworthy that the median time between their arrival in their country of residence and the date they first visited the EuroNetTrav site was 38 months. This delay could hinder the early detection and treatment of visceral complications and perinatal infection, and the prevention of congenital transmission Anti-trypanosomal drug treatment is strongly recommended for all cases of acute, congenital or reactivated infection, and for patients up to 18 years of age with chronic disease [1, 27, 28] . The efficacy of treatment in late chronic infection is doubtful, but treatment should generally be offered to adults aged 19-50 years without advanced heart disease [1, 27, 28] . It is optional for those older than 50 years because benefit of treatment has not been proved in this population [27] [28] [29] . Treatment of infected women of childbearing age could also have an additional benefit by decreasing or preventing congenital transmission [30] .
Considering that Chagas disease can be transmitted outside endemic regions and that there is effective treatment for some stages of the infection, all migrants from Latin America (excluding the Caribbean) should be questioned about past potential exposure to the parasite and undergo serological testing if infection is suspected. Serological testing is especially indicated for children (as they have a better response to treatment), women of childbearing age and pregnant women (for prevention of mother-to-child transmission), HIVinfected patients or other immunocompromised people (due to potential reactivation of latent infection), and blood or organ donors (because of the risk of acute infection in the recipient). Surveillance networks such as EuroTravNet can play a central role in case detection and, as sentinels, may contribute to the description of trends in imported infections of medical importance
